Synopsis
The post-collision interaction (PCI) distortion of the Auger electron line shapes after K 3s photoionization is revealed in coincidence measurements and confirmed by calculations.
We present here a combined experimental and theoretical study of the influence of postcollision interaction (PCI) on the line shape of Auger photoelectrons emitted after 3s photoionization in Potassium. Emission of a 3s photoelectron leads to the creation of a 3s vacancy. From the other side it is known that the spectra of the low energy photoelectrons emitted from the inner shells and the Auger electrons are distorted by PCI [1] which is reduced in our case to the interaction between the photoelectron and Auger electron and to the interaction of the photoelectron with the ionic field which varies during the Auger decay. Hence both the PCI distortion and the contributions from two intermediate states affect the observed Auger electron energy distribution.
Experiments were done at the PLEIADES beam line of the SOLEIL synchrotron. A magnetic bottle time of flight spectrometer [2] was used to detect in coincidence the 3s photoelectron and the Auger electrons. This method allows us to select precisely the processes under study and to define the final ionic state. Our measurements cover the region of incident photon energies of ~ (1-7) eV above the threshold. We have calculated the spectra of the emitted Auger electrons taking into account the PCI effects within the semi classical [3] and quantum mechanical [4] models.
Both measurements and calculations show a significant distortion of the Auger electron spectrum. As an example we show in Figure 1 two spectra for the photon energy of 42.0 eV and the final ionic states ( 2 P3/2) and ( 2 P1/2). The line maxima are shifted and the contributions from the different intermediate states are distorted differently due to the large difference of their widths. The good agreement between measured and calculated energy distributions demonstrates the validity of our PCI approach. 
